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AB A method is claimed for fabrication of a DRAM cell without variation of 
the transistor characteristics. 'A semiconductor device has -an element 
substrate including a semiconductor layer of a 1st conductivity type being formed 
over a semiconductor substrate with a dielec, film interposed there 
between. A groove is formed in the element substrate with a depth 
extending from a top surface of the semiconductor layer into the dielec, 
film, the groove having a width-increased groove portion in the dielec, 
film as to expose a bottom surface of the semiconductor layer. An 
impurity diffusion source is buried in the width-increased groove portion 
to be contacted with the bottom surface. A transistor is formed to have a 
1st diffusion layer being formed through impurity diffusion from the 
impurity diffusion source to the bottom surface of the semiconductor 
layer, a 2nd diffusion layer formed through impurity diffusion to the top 
surface of the semiconductor layer, and a gate electrode formed at a side 
face of the groove over the impurity diffusion source with a gate 
insulation film between the side face and the gate electrode. 

ST capacitor transistor DRAM fabrication 
IT Memory devices 

(DRAM (dynamic random access); trench-capacitor vertical transistor 
DRAM cell) 
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ABSTRACT: 

PURPOSE: To improve breakdown strength by providing thick insulating films 
between the elements of semiconductor layers for forming the active regions 
of 

transfer transistors, and between the semiconductor and an opposite 
electrode. 

CONSTITUTION: Thick insulating films are provided between elements of 
semiconductor layers 13 for forming the active regions of transfer 
transistors 

T<SB>1</SB>, and between the layer 13 and an opposite electrode 11a. Thus, 
the 

impurity concentration of a semiconductor substrate 11 for forming the 
electrode 11a is enhanced, or the electrode 11a is formed on a conductive 
film. .... .... 

Further, after a first insulating film 12 and a second insulating film 14 
having the semiconductor layer are formed on the substrate 11 which becomes 
the 

electrode 11a, a groove 17 is formed. Thus, the active region of the 
transistor T<SB>1</SB> is formed on the sidewall of the groove 17 interposed 
with the films 12, 14, a storage electrode 19a can be formed in the groove 
17, 

thereby improving breakdown strength. 
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ABSTRACT: 


PURPOSE: To facilitate avoidance of generating a depletion layer 
capacitance 

by providing thick 1st insulating films between 2nd semiconductor layers 
which 

constitute active regions of respective transfer transistors and a 1st 
semiconductor layer which is to be a facing electrode. 


CONSTITUTION: A facing electrode 11a is comprises an n-type or p-type Si 
substrate 11 and constitutes a storage capacitance C<SB>1</SB>. Insulating 
films 12 provide element isolation between active regions of transfer 
transistors T<SB>1</SB> and the facing electrode 11a and are made of 
SiO<SB>2</SB> films or the like. By providing the insulating films, a 
conductive film such as a P<SP>++</SP> type Si substrate or a metal film can 
be 

used as the facing electrode 11a. The active regions of the transfer 
transistors T<SB>1</SB> comprises Si substrates 13. Thus, the thick 
SiO<SB>2</SB> films 12 are provided between the Si substrates 13 constituting 
the active regions of the transfer transistors T<SB>1</SB> and the facing 
electrode 11a. Therefore, the impurity concentration of the Si substrate 11 
can be increased by a conductive film can be used as the facing electrode 
11a. 

With this constitution, generation of a depletion layer capacitance can be 
avoided. 
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